Activation of IRF3/IRF7 mediated by TBK1/IKK epsilon ↗ Stable identifier: R-HSA-936964
Compartments: cytosol Cell stimulation with viral ds RNA leads to the activation of two IKK-related serine/threonine kinases, TBK1 and IKK-i which directly phosphorylate IRF3 and IRF7 promoting their dimerization and translocation into the nucleus. Although both kinases show structural and functional similarities, it seems that TBK1 and IKK-i differ in their regulation of downstream signaling events of TLR3.
IRF3 activation and IFN-b production by poly(I:C) are decreased in TBK1-deficient mouse fibroblasts, whereas normal activation was observed in the IKK-i-deficient fibroblasts. However, in double-deficient mouse fibroblasts, the activation of IRF3 is completely abolished, suggesting a partially redundant functions of TBK1 and IKK-i (Hemmi et al. 2004 ).
TLR3 recruits and activates PI3 kinase (PI3K), which activates the downstream kinase, Akt, leading to full phosphorylation and activation of IRF-3 [Sarkar SN et al 2004] . When PI3K is not recruited to TLR3 or its activity is blocked, IRF-3 is only partially phosphorylated and fails to bind the promoter of the target gene.
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Stable identifier: R-HSA-166271
Type: binding
Compartments: endosome membrane, cytosol
Two members of the interferon regulatory factor (IRF) family IRF-3 and IRF-7 are the major modulators of IFN gene expression. Activation of IRF3 and IRF7, which is mediated by TBK1/IKK protein kinases, promotes IFN gene expression and the production of IFN developing an effective antiviral immune response (Hemmi H et al. 2004 ).
Irf-3 deficient mice were found to be more vulnerable to virus infection. Mouse cells defective in IRF3 and IRF7 expression totally fail to induce IFN genes in response to viral infection. It was shown on mice and mouse cells that both IRF3 and IRF7 have non redundant and distinct roles (Sato M et al. 2000) . IRF3
is expressed at a basal level in normally growing cells and is a major factor in the early induction phase of IFN-alpha/beta production, while the IRF7 gene expression is induced upon IFNs stimulation and IRF7 is involved in the late induction phase.
SH2-containing protein tyrosine phosphatase 2 (SHP-2) has been shown to inhibit the TRIF-dependent production of proinflammatory cytokines and type I interferon in LPS or poly(I-C)-stimulated mouse peritoneal macrophages. SHP-2 overexpression also inhibited TRIF-induced IFN-luciferase reporter gene expression in human embryonic kidney HEK293 cells. Experiments with truncated SHP-2 or truncated TBK1 mutants revealed that C-terminal domain of SHP-2 associates with N-terminal domain of TBK1 when coexpressed in HEK293 cells. Furthermore, SHP-2 is thought to prevent TBK1-mediated downstream substrate phosphorylation in tyrosine phosphatase activity independent manner by binding to kinase domain of TBK1 . Phosphorylation results in IRF-3 dimerization and removal of an autoinhibitory structure to allow interaction with the coactivators CBP/p300.
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